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Abstract 

Background: Although the burden of cardiopulmonary diseases in the Aboriginal community is high, utilisation of 
rehabilitation services has been poor. We evaluated the uptake and effectiveness of a cardiovascular and pulmonary 
rehabilitation program specifically designed and provided for the Aboriginal community, by the Tasmanian 
Aboriginal Centre, for people with diagnosed chronic heart or respiratory disease and those at high risk of 
developing such conditions. 

Methods: Participants had established chronic obstructive pulmonary disease, ischaemic heart disease or chronic 
heart failure or were at high risk of developing such diseases because of multiple risk factors. Rehabilitation 
programs (n = 13) comprised two exercise and one education session per week over eight weeks. Data, collected at 
baseline and on completion, included health status, risk factors, attendance, anthropometric measurements, 
physical capacity and quality of life. Data from participants who attended at least one program session were 
analysed. Qualitative written feedback from participants and staff was analysed thematically. 

Results: Of 92 participants (39% with an established disease diagnosis), 72 provided follow-up data. Participants lost 
weight, and waist circumference decreased (mean -3.6 cm, 95% confidence interval (CI)-2.5 to -4.7). There were 
clinically significant improvements in six-minute walk distance (mean 55.7 m, 95% CI 37.8 to 73.7) and incremental 
shuttle walk (mean 106.2 m, 95% CI 79.1 to 133.2). There were clinically significant improvements in generic quality 
of life domains, dyspnoea and fatigue. Generally, the improvements in participants with established cardiac or 
respiratory diseases did not differ from that in people with risk factors. Analysis of qualitative data identified three 
factors that facilitated participation: support from peers and health workers, provision of transport and the program 
structure. Participants' awareness of improvements in their health contributed to ongoing participation and positive 
health outcomes, and participants would recommend the program to family and friends. 

Conclusion: A cardiopulmonary program, which included exercise and education and met national guidelines, was 
designed and delivered specifically for the Aboriginal community. It increased participation in rehabilitation by 
Aborigines with, or at high risk of, established disease and led to positive changes in health behaviours, functional 
exercise capacity and health related quality of life. 
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Background 

Chronic cardiovascular and respiratory diseases are com- 
mon causes of disease burden and premature mortality in 
the Aboriginal community [1]. These types of diseases 
often co-exist in the same person as they share many 
underlying social determinants and risk factors including 
poverty, underemployment, poor housing, racism, smok- 
ing, obesity, poor nutrition and physical inactivity, which 
all have a much higher prevalence in the Aboriginal popu- 
lation [2]. 

Cardiac and pulmonary rehabilitation programs gen- 
erally have positive effects for participants including 
improved quality of life and physical capacity [3,4] and 
reduced mortality and hospital admissions [5]. Exer- 
cise training in a combined program has been shown 
to be effective in increasing exercise tolerance, func- 
tional status and health status in patients with Chronic 
Obstructive Pulmonary disease (COPD) and Chronic 
Heart Failure (CHF) [3]. Nationally the availability, uptake 
and adherence to rehabilitation programs are below recom- 
mended levels [6] while uptake is even less for Aborigines 
[7-9]. There are no published data on utilisation of car- 
diac and pulmonary rehabilitation services by Aborigines 
in Tasmania, but workers in both Aboriginal health and 
rehabilitation sectors report almost no participation. 
Recent initiatives include training healthcare practi- 
tioners to deliver culturally appropriate pulmonary re- 
habilitation to Aborigines [10]. A cardiac rehabilitation 
program structured and delivered by an urban Aboriginal 
Medical Service was well attended and reduced cardiovas- 
cular risk factors [11]. However, there remains a need for 
accessible and culturally appropriate cardiopulmonary re- 
habilitation services to address the high burden of disease 
and premature mortality associated with chronic cardio- 
vascular and pulmonary diseases in the Aboriginal com- 
munity. Furthermore, interventions needed for primary 
and secondary prevention involve activities similar to 
those in programs designed for rehabilitation. Indeed, the 
Australian National Preventive Health Strategy 2009 road 
map for action recommends focusing on reducing risk fac- 
tors, especially in socially and economically disadvantaged 
populations [12]. 

In the face of very low utilisation of existing cardiac 
and pulmonary rehabilitation services by Aborigines 
with cardiovascular or respiratory disease in Tasmania, 
a project to deliver cardiopulmonary rehabilitation was 
established in October 2011 by the Tasmanian Aboriginal 
Centre (TAC), an Aboriginal community-controlled 
organisation with a 20-year history of providing com- 
prehensive primary health care services to Aborigines. 
To address the additional aim of secondary prevention, 
the program was open to those who had at least two 
risk factors, in addition to Aboriginality, for developing 
cardiovascular disease. 



The hypotheses were that the provision of culturally 
accessible cardiac and pulmonary rehabilitation would 
increase participation and improve health outcomes for 
people with established disease, and would reduce risk 
factors such as obesity and physical inactivity for people 
with risk factors. 

We report our findings on participation and effective- 
ness of a combined cardiovascular and pulmonary re- 
habilitation and secondary prevention program provided 
by an Aboriginal community controlled health service. 

Methods 

The program design was based on the principles and ex- 
perience of Aboriginal community-controlled health ser- 
vices which have initiated and continue to provide 
comprehensive primary health care services to Aborig- 
ines while addressing the deep-rooted social, political 
and economic conditions that prevail in those communi- 
ties [13]. Guidelines from the National Heart Foundation 
and Lung Foundation of Australia were used to ensure 
consistency with nationally accepted best practice in car- 
diac and pulmonary rehabilitation [8,14,15]. 

The programs were situated within the TAC and inte- 
grated with its other clinical and health promotion pro- 
grams. The goal was to create an ongoing sustainable 
program that was of direct benefit to participants and pro- 
moted the benefits of physical activity to other Aboriginal 
health service programs and the wider Aboriginal com- 
munity. Participant inclusion criteria were diagnosis of 
chronic obstructive pulmonary disease (COPD), ischaemic 
heart disease (IHD) or heart failure (CHF), and people 
with at least two cardiovascular risk factors (smoking, 
obesity, hypertension, diabetes, dyslipidaemia). 

The decision to include people with cardiac disease 
and pulmonary disease in the same program as each 
other, and with people with multiple risk factors, was 
based on the holistic, integrated and comprehensive ap- 
proach of the Aboriginal community controlled health 
sector [13]. Many potential program participants had 
dual diagnoses, or a single diagnosis and risk factors for 
the other disease, or multiple risk factors for both 
chronic cardiovascular and respiratory disease. The edu- 
cational program was designed to be inclusive of cardio- 
vascular and pulmonary health and disease, and the 
exercise programs were individually prescribed, moni- 
tored and reviewed. 

The program design and implementation involved ex- 
tensive collaboration with public and private sector 
physiotherapists and exercise physiologists. Aboriginal 
Health Workers (AHWs), who have formal clinical and 
health promotion training, played a key role in recruit- 
ing and supporting participants, and liaising between 
the Aboriginal Health Service and external health 
professionals. 
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The programs were of eight weeks duration, consisting 
of two supervised exercise sessions of one hour (16 ses- 
sions total) and one educational session (8 sessions total) 
lasting at least one hour per week. The programs com- 
menced in Launceston and Hobart in October 2011, 
and, although the recruitment and assessment processes 
were similar in both places, there were some differences 
in the implementation, which are described below. 

The educational sessions were facilitated, interactive 
and accompanied by a healthy lunch at the TAC. The 
sessions promoted self-management approaches and 
covered cardiovascular and respiratory health and dis- 
ease; benefits of exercise; shopping, cooking and eating 
healthy food; medication usage; stress and psychological 
well-being; and smoking cessation. 

Individual baseline assessments were used to classify 
level of risk and measure fitness including identification of 
maximal load. These assessments were used to calculate a 
safe but challenging level of exercise. During the program 
exercise intensity was monitored with subjective scales for 
shortness of breath and rate of perceived exertion. Heart 
rates could not be used as a reliable measure of intensity 
as many participants were taking medication. The exercise 
physiologists reviewed and upgraded the individual exer- 
cise prescriptions on a weekly basis. Participants set and 
modified goals throughout the program often using the 
information gained from initial testing. 

In Hobart the physical activities included use of station- 
ary bicycles, steps and weights, but in Launceston the pro- 
gram incorporated outside walking as well as this gym 
equipment. AH participants were encouraged to partici- 
pate in physical activities on other days of the week. 

In Launceston the exercise and educational programs 
were delivered at the TAC, and provided by an experi- 
enced, hospital-based cardiac rehabilitation physiother- 
apist. The programs were adapted and implemented in 
consultation with the TAC. From January 2013, the same 
program was delivered by an outreach exercise physiolo- 
gist from a private physiotherapy practice. All partici- 
pants attended the twice-weekly exercise and once- 
weekly education sessions as a group. 

In Hobart, the exercise programs were prescribed and 
monitored by an exercise physiologist based in a local 
private physiotherapy practice; timing of sessions was 
flexible to suit individual participants, especially those in 
employment. The program participants were paired up 
for twice-weekly exercise sessions in the gym of the 
physiotherapy practice. In January 2013 the exercise ses- 
sions moved to a new room at the TAC with the exercise 
physiologist from the same private practice attending on 
an outreach basis. The weekly educational sessions were 
held at the TAC, coordinated by the TAC AHW, and de- 
livered by the TAC doctors, nurses and dietician, as well 
as the exercise physiologist. 



All staff had training in first aid, access to basic first 
aid equipment including oxygen, and access to phones 
to call other staff and an ambulance. Transport was pro- 
vided for participants who would otherwise have had dif- 
ficulty attending. 

The TAC provided management, professional and logis- 
tical support on a statewide basis. The programs were sup- 
ported by government funding through Medical Specialist 
Outreach Assistance Program - Indigenous Chronic Dis- 
ease (MSOAP-ICD) and the core funding of the TAC 
health service. 

Recruitment 

Potential participants were adult Aborigines identified 
by the AHW through the use of the chronic disease and 
risk registers of the TAC patient information manage- 
ment system (Communicare) and discussion with the 
clinical AHWs, nurses and doctors. As well as people re- 
ferred through these clinical processes, some partici- 
pants referred themselves because of the positive stories 
told by family and friends who had completed earlier 
programs. 

The selection of participants for a particular program 
was intentional, not sequential or random. Priority was 
given to people with established cardiac and/or chronic 
respiratory disease, or those at high risk due to the pres- 
ence of risk factors including diabetes, long-term smoking, 
hypertension, dyslipidaemia and obesity. Of potential par- 
ticipants eight people were selected for each program with 
the intention to recruit equal numbers of men and women 
for each group. Staff knowledge of the local Aboriginal 
families and community was used to deliberately recruit 
people who would have the active support, and be sup- 
portive, of at least one other participant in that particular 
group. 

Potential participants were approached by the AHW 
to assess interest and ability to commit to participating 
in the intensive eight-week program. Participants gained 
a medical clearance from a TAC general practitioner 
who took note of the standard exclusion criteria for 
exercise-based rehabilitation (myocardial infarction, un- 
stable angina and certain arrhythmias). Cardiology con- 
sultation was sought for prospective participants with 
complex or severe cardiovascular disease. 

Participants commenced programs simultaneously in 
eight-week blocks. The paired or grouped exercise set- 
ting was designed to support motivation and ongoing 
participation. On completion, participants were encour- 
aged to attend ongoing supervised maintenance exercise. 

Outcome measures 

Measurements were obtained during the week before 
and after the program by the physiotherapist or exercise 
physiologist with an AHW. 
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Data collected included age, gender, health conditions, 
reason for referral, risk factors, body mass index and waist 
circumference, and attendance at exercise and education 
sessions. Physical capacity assessment was conducted ac- 
cording to Australian rehabilitation guidelines [14,15] and 
measured by the Sbc Minute Walk Test (6MWT), clinic- 
ally important change >35 metres in COPD [16] and > 45 
metres in heart failure [17], and the Incremental Shuttle 
Walk Test (ISWT), clinically important improvement > 79 
metres in COPD [18] and improvement of 80-100 metres 
in cardiac rehabilitation [19]. Functional capacity was 
assessed using the Timed Up and Go test (TUG) of lower 
limb function and mobility [20,21]. We used the scales for 
dyspnoea and fatigue in the Chronic Respiratory Ques- 
tionnaire (CRQ) [22] which are identical in the Chronic 
Heart Failure Questionnaire [23] and relate to symptoms 
of breathlessness for personally selected activities and 
non-specific fatigue. The threshold for clinical improve- 
ment in the CRQ is 0.5 [24] . Quality of life was measured 
by the generic Medical Outcomes Short Form (SF36) [25]. 
On completion of the program all participants were 
invited to submit an evaluation form which included 
questions on motivation to take part and persist in re- 
habilitation, health and wellbeing changes due to rehabili- 
tation, program content and satisfaction, and also 
provided space for free-text responses. Staff were invited 
to participate in semi- structured interviews and written 
feedback. 

Ethics 

The evaluation was a joint project of the Tasmanian 
Aboriginal Centre and the UTAS School of Medicine 
Centre for Research Excellence for Chronic Respiratory 
Disease and Lung Ageing. Ethics approval was granted by 
the State Committee of the Tasmanian Aboriginal Centre 
and the Human Research Ethics Committee Tasmania 
Network (Ref No: H0012041). Informed consent in writing 
was obtained firom all participants prior to participation. 
The trial was retrospectively registered with ANZCTR on 7 
August 2014 with ACTRN12614O00842662. 

Analysis 

All Aborigines who completed the baseline assessment 
and attended at least one exercise session in a program 
held between October 2011 and July 2013 were included 
in the evaluation sample. Quantitative analysis of partici- 
pation and rehabilitation outcomes was performed on 
STATA, version 12. Demographic and clinical characteris- 
tics of participants with or without established cardio- 
respiratory disease were compared at baseline using 
chi-squared and t-tests. Paired t-tests were used to com- 
pare outcome measures pre- and post-rehabilitation and 
Cohen's d used to calculate effect sizes for all participants, 
and separately for those with or without established 



cardio-respiratory disease. A p-value of less than 0.05 was 
considered statistically significant and no adjustment was 
made for multiple comparisons [26]. Qualitative thematic 
analysis of feedback from participants and staff was under- 
taken by one researcher (MD) to identify, code and collate 
themes through an iterative process where the themes and 
sub-themes were reviewed and changed throughout the 
process. The two other authors read transcripts to verify 
and discuss themes. Microsoft Word 2007 was used to 
store, code, segment and amalgamate evaluation data. 

Results 

Description of participants 

Between October 2011 and February 2013 there were 13 
programs involving 92 participants who contributed 
data. A diagnosis of established disease, IHD or CHF or 
COPD was present for 36 (39%) participants, 11 of 
whom also had diabetes. There were 56 participants 
without a diagnosis of cardiovascular disease or COPD, 
but with two or more risk factors; 50% had dyslipidae- 
mia, 32% had diabetes, 35% were current smokers, 60% 
had hypertension and 76% were obese (BMI > 30). A 
large proportion of participants (n = 69, 75%) had signifi- 
cant and long-term health conditions such as arthritis, 
depression, schizophrenia, post-traumatic stress disor- 
ders, and alcohol or other substance abuse issues, as well 
as their cardiac or respiratory condition and risk. 

The intention to recruit equal numbers of men and 
women was not fully achieved with 61% female partici- 
pants overall. When grouped by established disease ver- 
sus risk factors only, proportions were similar by gender 
and employment status (Table 1), although those with 
established disease were significantly older (Table 2) 
than those with risk factors only and more were current 
smokers (64% versus 36%). Both groups had a high rate 
of obesity (BMI >30), 49% in established disease and 
77% in participants with risk factors. Only 6% of partici- 
pants in both groups had waist circumference measure- 
ments below the threshold recommended by the Heart 
Foundation in Australia. Participants with risk factors 
had significantly higher weight and BMI at baseline than 
participants with established disease, however there were 
no significant differences in Incremental Shuttle Walk 
Test, Six Minute Walk Test, generic quality of life 
(SF36), or CRQ dyspnoea and fatigue (Table 2). Baseline 
anthropometric, physical capacity, mobility and quality 
of life measures did not differ for participants who did 
not attend for follow-up, with the exception of lower 
weight and smaller waist circumference in non-attenders 
(data not shown). 

Participation 

Exercise attendance ranged from 1-16 sessions, mean 
11.5 sessions, SD 3.1; however, 79% of participants 
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Table 1 Baseline characteristics of participants enrolled in TAC rehabilitation program 




All n = 92 


% 


CCRD' n = 36 


% 


RF^ n = 56 


% 


Age group^ 














<=49 


35 


38.0 


7 


19.4 


28 


50.0 


50-59 


35 


38.0 


17 


47.2 


18 


32.1 


> = 60 


22 


23.9 


12 


33.3 


10 


17.9 


Sex 


n = 80 












Female 


56 


60.9 


21 


58,3 


35 


62.5 


Smoking* 














Never 


20 


21.7 


2 


5.6 


18 


32.1 


Ex-smoker 


28 


304 


11 


30.6 


17 


304 


Current 


43 


46.7 


23 


63.9 


20 


35.7 


BMI status 














Normal <25 


11 


122 


8 


22.9 


3 


5.5 


Overweight 25-30 


20 


22.2 


10 


28.6 


10 


18.2 


Obese >30 


59 


65.6 


17 


48.6 


42 


76.4 


Employment status 














Not in workforce 


59 


64.1 


22 


61.1 


37 


66.1 


Employed P/T 


13 


141 


4 


11.1 


9 


16.1 


Employed F/T 


19 


20.7 


9 


25.0 


10 


17.9 


Recorded diagnosis (n = 92) 














COPD^ 






20 


55.6 






IHD* 






21 


58.3 






CHF= 






6 


16.7 






Hypertension 


57 


62.0 


23 


63.9 


34 


60.7 


Dyslipidaemia/\ 


57 


62.0 


29 


80.5 


28 


50.0 


Diabetes 


29 


31.5 


11 


30.5 


18 


32.1 


Other condition 


69 


75.0 


26 


72.2 


43 


76.8 



Footnotes: ' CCRD = Chronic Cardiovascular and Respiratory Disease, ^RF = risk factor only, ^COPD = Clironic Obstructive Pulmonary disease, "IHD = Ischaemic Heart 
Disease, ^CHF = Ciironic Heart Failure. 

*CCRD V RF Pearson ciii2 = 8.8823, P = 0.01 *CCRD v RF Pearson ciii2 = 1 1 .4902, P = 0.01 , acCRD v RF Pearson chii2 = 8.6799, Pr = 0.01 . 



attended at least half. Educational attendance ranged 
from 0-8 sessions, mean 5.4 sessions, SD 2.4; 70% of 
participants attended at least half. Participants with car- 
diovascular disease and COPD attended fewer exercise 
sessions (mean difference -3.5, 95% CI -1.9 to -5.0) and 
fewer education sessions (mean difference -1.2, 95% 
CI -0.2 to -2.2) than participants with risk factors only. 
To facilitate attendance, transport to the program was 
provided if required; 48% of participants always used 
transport and 15% sometimes. The rate of use did not dif- 
fer according to the presence of established disease or risk 
factors only. Attendance at exercise sessions was similar 
for the programs in Hobart and Launceston and was not 
affected by age and gender or employment status. Reasons 
for non-completion included acute medical problems such 
as myocardial infarction, cardiac arrhythmias, exacerba- 
tion of COPD, and family and work responsibilities. Fol- 
lowing completion of the program, similar proportions of 



participants continued attending maintenance exercise 
sessions: 25% with established disease and 36% with risk 
factors (p = 0.3). 

Changes following the TAC program 

Outcome data were obtained at follow-up for 72 (78%) 
participants, 25 with CHF, IHD or COPD (69%) and 47 
with risk factors only (84%). Demographics and baseline 
clinical measures were similar for those who did or did 
not attend for follow-up, with the exception of lower 
weight and smaller waist circumference in non- 
attenders. 

Following the program, there were significant improve- 
ments in anthropometric outcomes among participants 
overall: weight (effect size 0.04), waist circumference (effect 
size 0.22) and BMI (effect size 0.04) (Table 3). Improve- 
ments were similar in established disease and risk factors 
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Table 2 Baseline anthropometric, physical capacity, mobility and quality of life measurements for participants 
attending follow up 





All participants n 


= 72 




CCRD' n = 25 




RF^ n = 47 


Age+ 


507 (11.3) 






564 (9.1) 




47.6 (11.3) 


Weight (l<g)* 


95.6 (23.5) 






86.7 (19.4) 




100.5 (242) 


BM|A 


34.6 (7.9) 






31.5 (6.4) 




36.2 (8.3) 


Waist (cm) 


111.6 (16.6) 






108.9 (15.5) 




113.1 (171) 


ISWT^ (m) 


5574 (243.1) 






551.1 (203.3) 




561.3 (268.5) 


6MWr* (m) 


438.8 (132.9) 






450.0 (125.6) 




432.9 (137.6) 


TUG^ (sec) 


5.5 (2.1) 






57 (1.7) 




5.3 (2.3) 


SFSe*^ (0-100 good) 














Pliysical function 


66.1 (22.4) 






60.6 (24.7) 




69.6 (20.5) 


Role physica 


60.2 (40.0) 






58.7 (41.0) 




61.1 (39.8) 


General health 


50.6 (23.3) 






47.9 (23.1) 




52.2 (23.5) 


Bodily pain 


59.0 (28.0) 






63.0 (26.0) 




56.5 (29.2) 


Vitality 


48.2 (22.8) 






46.0 (22.0) 




49.5 (23.4) 


Social functioning 


74.5 (27.0) 






72.9 (29.1) 




75.5 (26.0) 


Role emotional 


66.1 (42.8) 






667 (41.5) 




61.2 (21.8) 


Mental health 


61.6 (22.8) 






62.2 (24.7) 




61.2 (21.8) 


CRQ' (0-7 best) 














Dyspnoea 


4.1 (1.7) 






3.8 (2.0) 




4.2 (1.5) 


Fatigue 


4.0 (1.6) 






4.3 (1.3) 




3.8 (1.8) 


Results presented as mean (standard deviation). 
Footnotes: ^CCRD = Chronic Cardiovascular and Respiratory Disease, ^ 
^TUG = Timed Up & Go, "^SFSe = Medical Outcomes Short Form, 'CRQ 
*CCRD V RF ttest t = -3.3432, P = 0.001, ♦CCRD v RF ttest t =2.4441, P 


RF = risk factor only, 'ISWT = Incremental Shuttle Walk Test, "eiVlWD = Six IVlinute Walk Test, 

= Chronic Respiratory Questionnaire. 

= 0.02, ACCRD V RF ttest t =2.451 5, P = 0.02. 


only groups, although with small sample sizes in each 
group they did not achieve statistical significance. 

There were improvements among participants overall in 
exercise capacity, measured as the Incremental Shuttle 
Walk Test (effect size 0.11) and Six Minute Walk Test 
(effect size 0.11) (Table 3); the mean improvement in 
all participants and those with COPD and cardiovascular 
disease exceeded the minimal clinically important differ- 
ences. The Timed Up & Go test at baseline was better 
than published data in community dwelling older adults 
[27] although an improvement was seen after the program 


(effect size 0.11). Changes of similar magnitude for these 
outcomes occurred in the established disease group and 
the risk factors group (Table 3). 

Quality of life improved in all domains of the SF36 for 
participants overall; changes were statistically significant 
in the general health, bodily pain, vitality social function- 
ing, role emotional and mental health domains (Table 4). 
Although the magnitude of the change that reflects an 
important improvement in SF36 has not been deter- 
mined, changes seen correspond to small to medium 
clinical improvements in COPD and heart disease [25]. 


Table 3 Changes in anthropomorphic measurements and physical capacity after rehabilitation for a) all participants, b) 
participants with cardiac and/or chronic respiratory disease (CCRD), c) participants with risk factors (RF) 




All participants 




CCRD 






RF 


n 


Mean (95% CI) ES 


n 


Mean (95% CI) 


ES 


n 


Mean (95% CI) ES 


Weight (kg) 64 


-0.8 (-0.1, -1.6) 0.04 


21 


-1.0 (-2.5, 0.4) 


0.01 


43 


-0.8 (-1.7, 0.2) 0.04 


BMI^ 64 


-03 (-0.01, -0.6) 0.04 


21 


-0.3 (-0.6, 0.1) 


0.02 


43 


-0.3 (-0.8, 0.2) 0.03 


Waist (cm) 66 


-3.6 (-2.5, -4.7) 0.22 


23 


-4.9 (-6.8, -2.9) 


0.08 


43 


-3.0 (-4.3, -1.7) 0.17 


\Sm^ (m) 47 


1062(79.1,133.2) 0.11 


19 


96.8 (40.3, 1 53.4) 


0.12 


28 


112.5 (84.5,140.5) 0.10 


6MWT^ (m) 64 


55.7 (37.8, 73.7) 0.1 1 


22 


79.0 (47.1, 111.0) 


0.17 


42 


43.6 (21.9,65.2) 0.10 


TUG" (sec) 67 


-0.8 (-0.5, -1.1) 0.11 


23 


-0.8 (-1.3, -0.3) 


0.14 


44 


-0.8 (-1.1, -0.5) 0.10 



Data shown as mean change from baseline, 95% confidence intervals (CI) and Effect Size (ES). 

Footnotes: ^BMI = Body mass index, ^ISWT^ Incremental Shuttle Walk Test, ^6MWD = Six Minute Walk Test, "^TUG = Timed Up & Go. 
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Table 4 Changes in quality of life after rehabilitation for a) all participants, b) participants with cardiac and/or chronic 
respiratory disease (CCRD), c) participants with risk factors (RF) 






All participants 




CCRD 




RF 




n 


IVIean (95% CI) 


n 


Mean (95% CI) 


n 


Mean (95% CI) 


SF 36' (0-100 good) 














Physical function 


61 


5.1 (-0.9, 11.1) 


24 


6.3 (-2.1, 14.6) 


37 


4.3 (-4.3, 1 2.9) 


Role piiysica 


58 


1 1 .2 (-0.5, 22.9) 


23 


54 (-14.7, 25.5) 


35 


15.0 (0.1, 29.9) 


General health 


60 


9.7 (4.4, 14.9) 


22 


3.7 (-4.5, 12.0) 


36 


13.3 (6.5, 20.1) 


Bodily pain 


58 


74 (0.5, 14.4) 


23 


4.9 (-8.0, 1 7.8) 


37 


9.3 (0.5, 1 7.5) 


Vitality 


59 


15.3 (9.6, 21.1) 


24 


12.1 (07, 23.5) 


35 


17.6 (11.5, 23.7) 


Social functioning 


59 


8.5 (0.8, 16.3) 


23 


8.7 (-4.5, 22.0) 


36 


84 (-1.7, 18.5) 


Role emotional 


59 


13.5 (1.0, 26.1) 


23 


16.0 (1.6, 30.3) 


36 


1 2.0 (-6.9, 30.9) 


Mental health 


59 


14.2 (8.6, 19.9) 


24 


14.3 (7.2, 21.4) 


35 


14.2 (5.6 22.7) 


CRQ^ (0-7 best) 














Dyspnoea 


45 


0.6 (0.1, 1.0) 


20 


0.9 (0.2, 1 .5) 


25 


0.3 (-0.3, 0.9) 


Fatigue 


46 


0.8 (04, 1 .3) 


19 


04 (-0.4, 1.1) 


27 


1 .2 (0.6, 1 .7) 



Data shown as mean change from baseline, 95% confidence intervals (CI). 

'SF36 = Medical Outcomes Short Form, ^CRQ = Chronic Respiratory Questionnaire. 



In the established cardiac and respiratory disease group vi- 
tality, role emotional and mental health domains showed 
statistically significant improvement. Improvements of 
similar magnitude occurred in the risk factors only group: 
statistically significant for role physical, general health, 
bodily pain, vitality and mental health domains. 

The CRQ dyspnoea and fatigue scores for all participants 
improved significantly (Table 4) and changes exceeded the 
minimal clinically important level; improvements in partici- 
pants with established cardiac/respiratory disease was sta- 
tistically significant for dyspnoea. In the risk factor group 
participants, improvement in fatigue was statistically signifi- 
cant and above the minimal clinically important difference. 

Qualitative results 
Participant evaluation 

The feedback from the 51 participants who completed 
evaluation forms was very positive, and identified many fac- 
tors that supported ongoing participation. The most com- 
monly identified reason was receiving encouragement and 
support from other participants, exercise physiologists, 
physiotherapists. Aboriginal health workers and other staff 
at the Aboriginal Health Service. Several identified the im- 
portance of the small group and team environment involv- 
ing other people they already knew as members of the 
Aboriginal community, "my own people". Other enablers 
were the provision of transport, having a structured pro- 
gram, access to equipment and a variety of exercise, feeling 
healthier, having fun, and learning new information about 
health. 

All participants said they would recommend the pro- 
gram to family and friends without any major changes be- 
ing required: "Just as it is run now" and "Hard to improve 



something this good and beneficial" were comments 
made. Increasing the variety of exercise such as swim- 
ming, bike riding, Zumba" and yoga was suggested. 

The overwhelming majority of participants (97%) 
noted improvement in one or more aspects of health 
and wellbeing on the program; for example feeling more 
motivated, fitter, more relaxed and sleeping better. A 
striking proportion commented on the nutritional im- 
pact of their changed diet, and weight loss, in addition 
to being more physically active, getting stronger, walking 
more easily. Changes in smoking behaviour, smoking less 
(n = 5), quitting (n = 3) and increasing motivation for 
making a quit attempt were reported. 

Staff evaluation 

Major themes to emerge from the staff were the benefits 
of working in a program where they could witness the 
positive improvements to the health of participants. 

They enjoyed "seeing people achieve positive attitudes for 
themselves, become optimistic about their health's future", 
and "seeing community members who have been involved 
with this program leading the way with their exercising and 
healthy attitudes". Many identified that program participants 
became more involved in other aspects of the Aboriginal 
Health Service such as clinic, cooking, quit smoking and 
exercise maintenance programs. 

The AHWs appreciated being able to make a difference, 
"seeing the change in a small amount of time", "rewarding 
to make changes to people's lifestyle, in particular those 
who have complex health problems", and "seeing how 
healthy people are getting". They liked being able to 
concentrate on one program, being part of a multidiscip- 
linary team and learning new skills from the exercise 
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physiologists and physiotherapists, and getting "to know 
that there are some ways we can beat the onset of chronic 
illness and disease". They also appreciated the community 
interaction, "being part of getting your community helping 
themselves", and the "comradeship that develops between 
participants and staff throughout the program whilst lead- 
ing to better health for all". 

The non- Aboriginal exercise physiologists appreciated 
gaining cultural insight into Aboriginal community, feel- 
ing valued by participants, and seeing people learn a 
range of skills and improve levels of function. 

The strengths of the program were related to it being 
designed specifically for Aborigines, being in a familiar 
environment with motivated and encouraging staff and 
participants, with a variety of educational topics, a focus 
on results, and an individualised structured approach to 
goals and exercise. 

"This program and any other program that educates, 
empowers Aboriginal people to gain beneficial results 
regarding their health is nothing but a positive for com- 
munity and families. Let there be more." (AHW). 

Discussion 

We have shown that a well-designed and culturally appro- 
priate cardiopulmonary rehabilitation program had good 
participation rates by Aborigines in Tasmania and 
achieved clinically relevant improvements in health out- 
comes, consistent with our hypotheses. Participants with 
established cardiac or chronic respiratory disease experi- 
enced improvements in several aspects of health. The 
benefits for weight loss, lower BMI and waist circumfer- 
ence corresponded to small effect sizes, however weight 
loss and nutritional changes are a goal of both pulmonary 
and cardiac rehabilitation but are recognised as difficult to 
achieve [15]. The positive changes in this program may be 
due to the practical emphasis on nutrition in the TAC 
program which included provision of information by a nu- 
tritionist, the weekly sharing of healthy lunches during the 
educational sessions, and supermarket visits to check 
affordable and healthy food options. There were also 
benefits on quality of life with decreased impact of breath- 
lessness, and improved vitality and emotional and mental 
health and increased physical capacity. These improve- 
ments were comparable on the same outcome measures 
to those seen in a meta-analysis of pulmonary rehabilita- 
tion in COPD [28] . A welcome finding was that participa- 
tion in the same program led to improvements of similar 
magnitude for people at high risk of cardiac or chronic re- 
spiratory disease, but who had not yet developed actual 
disease. This program, with its dual focus on rehabilitation 
and prevention, has achieved its objective to improve 
health in the Aboriginal population, and fits the recom- 
mendations in the State of Preventive Health 2013 report 
for intervention efforts that need to be appropriate to 



specific needs with an enabling infrastructure supported 
by strong workforce and leadership [29] . 

The success of the TAC program illustrates that, with 
the supply of appropriate and accessible services. 
Aborigines are willing to act to improve their health. 
The conceptualisation of access at the interface of 
health systems and populations developed by Levesque, 
Harris and Russell [30] provides a framework for analys- 
ing what enabled participation in the TAC program. 
The Levesque framework characterises five dimensions 
of access on the supply side for health services as ap- 
proachability, acceptability, availability and accommo- 
dation, affordability, appropriateness. The ability to 
utilise effective health interventions depends on the cor- 
responding abilities in the population to perceive, seek, 
reach, pay and engage. For example, the close connec- 
tion between the cardiopulmonary program and the 
established comprehensive primary health care services 
provided by this Aboriginal community-controlled 
health service was fundamental to its success. The cap- 
acity of the TAC health services to successfully meet 
supply side dimensions of the Levesque framework have 
evolved over many years and are ensured by organisa- 
tional governance, management, staffing and service 
delivery processes which are answerable to the local 
Aboriginal community and to funding bodies. Participa- 
tion in the cardiopulmonary programs was enabled by 
utilising existing networks of Aborigines and the health 
care providers who worked in the hosting Aboriginal 
community-controlled health organisation. The identifi- 
cation and perception of health care needs by potential 
participants, was supported by Aboriginal Health 
Workers, nurses, doctors and managers who the pro- 
moted the likely benefit of engaging with the cardiopul- 
monary program, and supported the referral and 
enrolment process. The co-location of the program with 
the Aboriginal Health Service facilitated access, as par- 
ticipants were already familiar with the building and 
staff, and had the added benefit that many participants 
became more engaged with ongoing clinical, health 
promotion and community activities run by the TAC. 
Affordability was maximised by the absence of fees, the 
provision of transport if needed, the flexibility of exer- 
cise time in Hobart to fit in with work and other com- 
mitments, and lack of any requirement for specialised 
clothing or equipment. 

The sustainability of the program over time is also asso- 
ciated with it being hosted by an Aboriginal community- 
controlled health service. The situation is similar to that 
of the ongoing heart health program hosted by Derbarl 
Yerrigan Aboriginal Health Service in Western Australia 
[11]. Ongoing funding, leadership, management and staff- 
ing underpin sustained programs. Some of the ways in 
which the TAC supported the transition from pilot project 
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to an ongoing program included initiating planning and 
implementation before the availability of specific funding, 
and continuing support between annual funding rounds. 
The TAG health promotion coordinator, regional man- 
agers and public health medical officer provided ongoing 
leadership, management and administrative support, and 
the organisation could provide alternative AHWs if staff 
were absent because of sickness, holidays or resignation. 
The existing processes of the TAG provided the clinical 
and organisational governance for the cardiopulmonary 
program. 

As well as the direct benefit to participants, the program 
has also created demand in the Aboriginal community for 
other physical activity, cooking and healthy eating pro- 
grams, which are now run by the TAG for people who do 
not meet the disease or risk factor criteria for the cardio- 
pulmonary program. 

We recognise that our results are limited by small num- 
bers in subgroups with established cardiac/respiratory dis- 
ease or risk factors only. This may have reduced the 
power to detect statistically significant changes for some 
outcomes, although the direction and magnitude of im- 
provements and effect sizes were similar. Another poten- 
tial limitation is incomplete outcome ascertainment for 
physiological and quality of life measures due to with- 
drawals, which may have biased the findings. Lack of 
long-term follow-up data do not allow us to see if the 
improvements were maintained. The integration of the 
program with other health promotion and community ac- 
tivities supports participants to persist with positive health 
behaviour changes, with attendance at maintenance exer- 
cise programs also likely to favour long-term improve- 
ments. We do not have data on the cost-effectiveness of 
the program although this could be collected in future 
research. 

Conclusion 

A cardiopulmonary program, that included exercise 
and education and met national rehabilitation program 
guidelines, was designed and delivered specifically for the 
Aboriginal community by an Aboriginal community con- 
trolled health service. It increased participation in rehabili- 
tation by Aborigines with, or at high risk of, established 
disease and led to positive changes in health behaviours, 
functional exercise capacity and health related quality of life. 

Abbreviations 

AHWs: Aboriginal health workers; BMI: Body mass index; CCRD: Chronic 

cardiac and respiratory disease; CHF: Chronic heart failure; CI: Confidence 

interval; COPD: Chronic obstructive pulmonary disease; CRDQ: Chronic 

respiratory disease questionnaire; IHD: Ischaemic Heart Disease; 

ISWT: Incremental shuttle walk test; MSOAP-ICD: Medical Specialist Outreach 

Assistance Program - Indigenous Chronic Disease; SD: Standard deviation; 

SF36: Medical outcomes short form; 6MWT: Six minute walk test; 

TAC: Tasmanian Aboriginal Centre; TUG: Timed Up and Go; UTAS: University 

of Tasmania. 



Competing interests 

MD and WM are employed by the TAC. The publication of the evaluation 
and results was not subject to any direction or restriction by the TAC. The 
authors declare there are no other competing interests. 

Authors' contributions 

MD made substantial contribution to the conception and design of the 
study. MD and WM collected and collated the quantitative and qualitative 
data. MD, WM and JW were responsible for data analysis and interpretation. 
All authors contributed to the drafting of the manuscript, provided critical 
review, have approved the final manuscript and agree to be accountable for 
all aspects of the work. 

Author's Information 

MD is a public health physician and general practitioner who is employed as 
the Public Health Medical Officer at the Tasmanian Aboriginal Centre and as 
a senior lecturer in public and population health at School of Medicine, 
University of Tasmania. 

WM is a palawa woman who is employed as the State Health Promotion 
Coordinator at the Tasmanian Aboriginal Centre. 
JW is a Senior Research Fellow in Primary Health Care at 'Breathe Well' 
Centre of Research Fxcellence for Chronic Respiratory Disease in the School 
of Medicine, University of Tasmania. She is supported by an NHMRC Primary 
Health Care Training Fellowship No: 544943. 

Acl<nowledgements 

Aboriginal participants and staff. 
Tasmanian Aboriginal Centre. 

lanthe Boden, cardiopulmonary physiotherapist, Launceston General Hospital, 
for assistance with program design and implementation including design of 
data collection templates. 

Back in Motion - Hobart on Murray (formerly Sports Care Physiotherapy) and 
Active Physiotherapy Launceston. 

Funding 

The program was funded through the core funding provided by Office of 
Aboriginal and Torres Strait Islander Health to the Tasmanian Aboriginal 
Centre, and the Medical Specialist Outreach Assistance Program - 
Indigenous Chronic Disease (MSOAP-ICD). 

Author details 

'Tasmanian Aboriginal Centre, GPO Box 569, Hobart 7001, Australia. 'School 
of Medicine, University of Tasmania, Medical Sciences Precinct, 17 Liverpool 
St, Hobart 7000, Australia. ^Breathe Well: Centre of Research Fxcellence for 
Chronic Respiratory Disease and Lung Ageing, University of Tasmania, 
Medical Sciences Precinct, 17 Liverpool St, Hobart 7000, Australia. 

Received: 17 December 2013 Accepted: 14 August 2014 
Published: 18 August 2014 

References 

1. Australian Institute of Health and Welfare: Contribution of Chronic Disease 
to the Gap in Mortality between Aboriginal and Torres Strait Islander 
People and other Australians. In Edited by AIHW. Canberra: AIHW; 201 1. 

2. Australian Health Ministers' Advisory Council: Aboriginal and Torres Strait 
Islander Health Performance Framework. In Canberra: AHMAC; 2012. 

3. Evans RA: Developing the model of pulmonary rehabilitation for chronic 
heart failure. Chron Respir Dis 201 1, 8(4):259-269. 

4. Lacasse Y, Goldstein R, Lasserson TJ, Martin S: Pulmonary rehabilitation for 
chronic obstructive pulmonary disease. Cochrane Database Sysf Rev 2006, 
4:CD003793. 

5. Heran BS, Chen JM, Fbrahim S, Moxham T, Oldridge N, Rees K, Thompson 
DR, Taylor RS: Exercise-based cardiac rehabilitation for coronary heart 
disease. Cochrane Database Syst Rev 2011, 7:CD001800. 

6. Davies P, Taylor F, Beswick A, Wise F, Moxham T, Rees K, Fbrahim S: 
Promoting patient uptake and adherence in cardiac rehabilitation. 
Cochrane Database Syst Rev 201 0, 7:CD0071 31 . 

7. DIGiacomo ML, Thompson SC, Smith JS, Taylor KP, Dimer LA, All MA, Wood 
MM, Leahy TG, Davidson PM: 'I don't know why they don't come': barriers 
to participation in cardiac rehabilitation. Aust Health Rev 2010, 
34(4):452-457. 



Davey ef al. BMC Health Services Research 2014, 14:349 Page 10 of 10 

http://www.biomedcentral.com/1472-6963/14/349 



12. 



13. 



14. 



16. 



17. 



8. National Health and Medical Research Council: Strengthening Cardiac 
Rehabilitation and Secondary Prevention for Aboriginal and Torres Strait 
Islander Peoples. In Canberra: Australian Government; 2005. 

9. Thompson SC, Digiacomo ML, Smith JS, Taylor KP, Dimer L, All M, Wood MM, 
Leahy TG, Davidson PM: Are the processes recommended by the NHMRC 
for improving Cardiac Rehabilitation (CR) for Aboriginal and Torres Strait 
Islander people being implemented?: an assessment of CR Services across 
Western Australia. Aust New Zealand Health Policy 2009, 6:29. 

10. Johnston CL, Maxwell LJ, Boyle E, Maguire GP, Alison JA: Improving chronic 
lung disease management in rural and remote Australia: the Breathe 
Easy Walk Easy programme. Respirology 2013, 18(1):161-169. 

11. Dimer L, Dowling T, Jones J, Cheetham C, Thomas T, Smith J, McManus A, 
Maiorana AJ: Build it and they will come: outcomes from a successful 
cardiac rehabilitation program at an Aboriginal Medical Service. 

Au5t Health Rev 2013, 37(l):79-82. 

Preventative Health Taskforce: Australia: The Healthiest Country By 2020. 

In Edited by Taskforce PH. Canberra: Australian Government; 2009. 
NACCHO Vision and Principles [internet]. [Available from: www.naccho. 
org.au/about-us/vision-and-principle/] 

Alison J: The Pulmonary Rehabilitation Toolkit. In Brisbane: Australian Lung 
Eoundation; 2009. 

Heart Foundation of Australia and Australian Cardiac Rehabilitation 
Association: Recommended Eramework for Cardiac Rehabilitation '04. In 
Canberra: National Heart Foundation of Australia; 2004. 
Puhan MAM, Mador MJ, Held U, Goldstein R Guyatt GH, Schunemann HJ: 
Interpretation of treatment changes in 6-minute walk distance in 
patients with COPD. Eur Respir J 2008, 32(3):637-643. 
Shoemaker MJ, Curtis AB, Vangsnes E, Dickinson MG: Triangulating 
clinically meaningful change in the six-minute walk test in individuals 
with chronic heart failure: a systematic review. Catdiopulm Phys Ther J 
2012, 23(3):5-15. 

18. Singh SJJP, Evans R, Morgan MD: IVlinimum clinically important 
improvement for the incremental shuttle walking test. Thorax 2008, 
63(9):775-777. 

19. Helen J, Arnold LS, Singh SJ: A comparison of once- versus twice-weekly 
supervised phase III cardiac rehabilitation. Br J Cardiol 2007, 14{l):45-48. 

20. Podsiadio D, Richardson S: The timed "Up & Go": a test of basic functional 
mobility for frail elderly persons. J /Im Geriatr Soc 1991, 39(2):142-148. 

21. Bellet RN, Francis RL, Jacob JS, Healy KM, Bartlett HJ, Adams L, Morris NR: 
Timed Up and Go Tests in cardiac rehabilitation: reliability and 
comparison with the 6-IVlinute Walk Test. J Cardiopuitj] Rehabii Prev 2013, 
33(2):99-105. 

22. Wijkstra PJ, TenVergert EM, Van Altena R, Otten V Postma DS, Kraan J, 
Koeter GH: Reliability and validity of the chronic respiratory 
questionnaire (CRQ). Thorax 1994, 49(5):465-467. 

23. Guyatt GH, Nogradi S, Halcrow S, Singer J, Sullivan MJ, Fallen EL 
Development and testing of a new measure of health status for clinical 
trials in heart failure. J Gen Intern IVled 1989, 4(2):101-107. 

24. Jones P: Interpreting thresholds for a clinically significant change in 
health status in asthma and COPD. Tur Respir J 2002, 1 9(3):398-404 

25. Wyrwich KWFW, Wolinsky ED: A comparison of clinically important 
differences in health-related quality of life for patients with chronic lung 
disease, asthma, or heart disease. Health Serv Res 2005, 40{2):577-592. 

26. Perneger T: What's wrong with Bonferroni adjustments. BMJ 1998, 316 
(7139):1236-1238. 

27. Steffen TM, Hacker TA, Mollinger L: Age- and gender-related test perform- 
ance in community-dwelling elderly people: Six-minute walk test, berg 
balance scale, timed up & go test, and gait speeds. Phys Ther 2002, 

82{2):128-137. 

28. Puhan MA, Gimeno-Santos E, Scharplatz M, Troosters T, Walters EH, Steurer J: 
Pulmonary rehabilitation following exacerbations of chronic obstructive 
pulmonary disease. Cochrane Database SystRev 201 1, 10:CD005305. 



29. 



30. 



Australian National Preventive Health Agency (ANPHA): State of Preventive 
Health 2013. Report To The Australian Government Minister Of Health. 

In Edited by ANPHA. Canberra: Australian National Preventive Health 
Agency; 2013. 

Levesque JF, Harris MF, Russell G: Patient-centred access to health care: 
conceptualising access at the interface of health systems and 
populations. Int J Equity Health 2013, 12:18. 



doi:1 0.1 1 86/1 472-6963-1 4-349 

Cite this article as: Davey ef ai: Tasmanian Aborigines step up to health: 
evaluation of a cardiopulmonary rehabilitation and secondary 
prevention program. SMC Health Services Research 2014 14:349. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at 
www.biomedcentral.com/submit 



o 



BioMed Central 



